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5 Claims. 
1 
This invention relates fo a variable parallel 
resonant circuit, More particularly it relates to 
a high frequeucy tuuing circuit. 
An object of this invention is to devise a simply 
constructed high frequeucy variable tuning cir- 
cuit having a high stability. 
Another object of the invention is to provide a 
high frequency tuning circuit which does uot re- 
quire a crystal for control and which bas a sta- 
bility comparable with that of a crystal con- 
trolled circuit. 
These objects and others ancil!ary thereto are 
obtained by printing or otherwise impressing 
upon the surface of a steatite or other iusulating 
base material, a spiral of silver or other con- 
ducting metal, and by providing a rotating disc 
or segment thereof adapted fo rotate about an 
axis adjacent the spiral so that a portion of the 
disc over-laps the spiral. The rotating disc is 
also marie of insulating raaterial such as steatite, 
plastic, mica or titanium dioxide compositions 
and the said rotating disc bas a silver deposit on 
a surface which is spaced from the spiral on the 
flrst named steatite surface. Preferably the 
ends of the spiral terminate in holes and the hole 
af the outer end is the axis about which the disc 
rotates. The terminals are located af the ends 
of the spiral, i. e., at the said holes. 
The silver is printed on the steatite surïace or 
on the disc in any suitable way. For example, a 
sflver paint containing a fmely divided metallic 
silver, an oil vehicle and a glaze may be applied 
to the steatite surface by spraying, brushing or 
by a silk screen printing process and the sflver 
paint may then be flred on the surface. The 
paint or silver may be applied in the form of a 
spiral to the fiat surface or the steatite surface 
may be made to contain a spiral groove in its 
manufacture and the silver metal paint may then 
be applied to the top of this grooved surface or 
into the depressions of the grooved surface as de- 
sired. 
The metal coating should be af least 1 or 2 
mils in thickness because if the coating is too 
rhin the resistance is too high. The spiral form 
may be round or angular. For some purposes it 
is easler to make a square to rectangular spiral. 
The width of the metal coating should be equal 
to or less than the space between adjacent coils 
of the spiral. If desired the coating may pass 
around the steatite body in coil form. 
Silver is a preferred metal, but any conducting 
metal may be employed such as gold, copper, 
aluminum, etc. 
The base of the device is preferably steatite, 
but it may be any of the well-known Insulating 

(CI. 250--40) 
materials such as, for example, mica, glass 
bonded mica, or synthetic resinous material such 
as phenol formaldehyde resins, tetrafluoro ethyl« 
ene resins, polystyrene resins, etc. 
5 The construction of the disc is important as 
it is the material of the disc which forms the di- 
electric of the condenser. Preferably the disc 
is ruade from a mixture of titanium dioxide and 
magnesium titanate. The magnesium titanate 
10 bas a dielectric constant of about 15 and the 
tanium dioxide has a dielectric constant of about 
90 so that the dielectric constant of the disc may 
be made to vary between 15 and 90. Obviously 
it would be preferred to have the dielectric con- 
15 stant high if this were the only consideration. 
However, it bas been noted that the temperature 
coefficient of capacitance of titanium dioxide is 
--750X10 -6 per °C., and that the temperature 
coefficient of capacitance of magnesium titanate 
20 is 120X10-6 per °C. It will be seen that by 
properly combining titanium with magnesium 
titanate a composition can be obtained which bas 
a zero temperature coefficient of capacitance. 
Even this, however, is hot all that is fo be taken 
25 into consideration since the induction spiral bas 
a posifiive temperature coefficient of capacitance. 
The disc is therefore made with a composition 
which has a negative coefficient of capacitance of 
Sufficient amount to just compensate for the 
30 positive coefficient of capacitance (with tempera- 
ture) of the inductance spiral. If will be seen, 
therefore, that the device of the present inven- 
filon can be made to bave great temperature 
stability, or any temperature characteristic de- 
35 sired within the limits of the materials avafl- 
able. 
The coating on the disc preferably covers only 
a portion of the disc--for example, hall of the 
disc--and this coating may be a solid coating in 
40 the shape of a hall moon or it may follow some 
some exponential curve in ortier to relate the 
gular displacement of the high dielectric constant 
disc with a predetermined tuning curve. The 
coating may also be of the Faraday shield type so 
45 that eddy currents are reduced. The disc is 
shown as round in Figs. 2 and 4, but if is obvious 
that it may take any suitable shape. The rotat- 
able member may be only a segment of a disc. 
The novel features characteristic of this inven- 
50 tion are set forth with particularity in the ap- 
pend claims. The invention itself, however, both 
as to ifs organization and ifs method of operation, 
together with additional objects and advantages 
thereof, will best be understood when the follow- 
55 ing description of specific embodiments when 
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read in connection with the accompanying draw- 
ings in which: 
Figure 1 is a schematic diagram of one type of 
device made according to the present invention. 
Figure 2 is a plan view partly broken away of a 
device constructed according to the invention. 
Figure 3 is a cross sectional view taken on line 
--- of Figure 2. 
Figure 4 is a top plan view of a modifled form 
of the device. 
Figure 5 is a side view of the device of Figure 4. 
Figure 6 is a rear view of the device of Figures 
4 and 5. 
Figure 7 is a schematic diagram illustrating 
the circuit elements obtained by the device of 
Figures 4-6. 
In Figures 1-3 of the drawing, the terminals 
are shown at 21 and 22. The inductance I{} is 
shown as a coil in Figure 1 and is shown as 
siiral in Figure 2. The condenser is shown dia- 
grammatically at I I in Figure 1 and in the form 
of a disc at II in Figure 2. ihe electrode 33 of 
Figure 1 corresponds to the electrode coating 
in Figure 2. In the operation of the device the 
condenser portion of the device acts as a plu- 
rality of operating condensers as ill,ustrated at 
12, 13, 14, 15 and I. of Figure 1, one portion of 
each of these condenser functions being opposite 
one of the cofls of the inductor. 
In the actual construction of the device, i 
steatite block 30 is fil'st formed and a silver spiral 
0 is fired onto the steatite block 3{. The steatite 
block 3] contains two holes 3- and 37 at which 
points the spiral 1 terminates. The conter of 
the spiral 2t terminating in the orifice $$ may 
contain a screw-threaded bolt 42 having, for ex- 
ample, a head 40 and a nut 4t and this bolt 42 
may be connected to any desired electrica] ap- 
paratus. The second terminal 2' of the spiral 
9 contains the hole 37, which forms the axis 
about which the disc t  rotates. The disc   is 
ïormed with a rim 3 and is divided into two 
halves by ribs 3, and 35. into che half of the 
depression in the disc there is deposited a coat- 
ing of silver ]3. In the other half 32 of the disc 
 t there is no deposit. The disc   is connected 
to the steatiti base 3 by means of the screw- 
threaded bolt 43 having an enlarged head 44 and 
a nut 45. Between the nut and tl]e block or base 
 there is a spring 4 and a washer 47 to resfl- 
iently hold the disc   in place. 
In operation the device is attached to an aP- 
propriate circuit and the circuit is tuned by ro- 
tating the disc   so that a varying area of the 
adjustable electrcde 3. of the capacitor 
formed by the silver coating 33 on the face of 
the rotatable disc  t is iositioned over the fixed 
electrode ' of aid capacitor represented by the 
spiral silver ccating t O. By rotating the disc 
about its vertical axis the resonant frequency of 
a circuit connected to the bolts 42 and t9 as 
terminals of the condenser and coil may be 
justed. 
In the device of Figures 4-7 a circuit contain- 
ing two conducting cofls with mutual induc- 
tance aiding and a variable condenser is shown. 
ïn this modification each side of tl]e steatite base 
3 contains a spiral of conducting material. The 
front of the device which contains the condenser 
 t' also contains a spiral 3 whereas the back of 
the device contains a spiral 2. The terminals 
are shown ai 5: and   on the back of the device. 
(Sec Figures 5 and 6.) In the device shown in 
tl]is modification the metal spirals are contained 
in grooves c, and  respective]y which have 

4 
been impressed into the steatite material belote 
flring. These spira]s are connected together by 
moral coating which extends through the orifice 
5. The spacing between the coils may be varied 
5 to vary the mutual inductance of the cofls and 
the inductances of the two coils may be formed 
to oppose or reinforce one another. A different 
type of metal coating on the condenser disc is 
shown in Figure 4. As shown in this figure the 
10 metal coating 5{I is the Faraday shield type of 
condenser element and is constructed so as to re- 
duce eddy currents. In the modification shown 
in Figures 4-6 the disc  ' is rotatably attached 
to the steatite member {1 by means of the screw 
15  . The end of the screw 5 may also hold the 
terminal § . 
The way in which the device of Figures 4-6 
operates is illustrated by the schematic drawing 
of Figure 7. For example, the electrical impulses 
"20 flrst pass through the inductance 52 and then 
through the inductance - which is spaced with 
reference to the inductance 52 so as to obtain the 
desired mutual inductance. The resonant fre- 
quency of the circuit is then changed by adjust- 
25 ing the variable condenser  ' in a way which is 
obvious to one skilled in the art. 
It wfll be seen, therefore, that this invention 
provides a very stable high frequency paral]el 
resonant circuit. 
30 This invention, therefore, is not to be restricted 
except insofar as is necessitated by the prior art 
and by the spirit of the aiPended c]aims. 
I claire: 
1. A condenser-inductance unit for providing 
35 a variable parallel resonant circuit comprising an 
insulating base, an extended linear layer of con- 
ducting material on a top surface of said base, 
said extended ]inear layer being curved upon it- 
self a number of rimes so as to provide at least 
40 two concentric, non-intersecting linear portions 
adjacent eich other to form an inductive imped- 
ance, a disk-like means rotatably mounted upon 
said insulating base on a substantially perpen- 
dicular axis with respect to the top surface of 
45 said base and adjacent a peripheral portion of 
said concentric portions of said linear conducting 
Iayer, whereby a portion of said disk-like means 
always overlays a part of said concentric non- 
intersecting lineaï portions, said disk-like means 
50 being formed oï insulating material having a 
high dielectric constant, a layer of electrically 
ccnducting materia] on one sector of tl]e side of 
the dlsk which is spaced from the conductive 
linear coating of said insulating base, conducting 
55 ïneans electrical]y connçcting the two layers of 
conducting material, the layer of conducting 
material on. said rotatable disk being adapted to 
over]ap different parts of the concentric portions 
of the linear conducting layer on said insulating 
: base on rotation of said disk whereby the induc- 
tance oï the inductive imçedance as well as the 
capacitance between the two conducting layers 
ls changed when said disk is rotated. 
2. The device of claire 1 in which the insulating 
65 base is ruade of steatite. 
3. The device of claire 1 in which the disk-like 
means is ruade of a mixture of titanium dioxide 
and magnesium titanate in such proportions as 
to provide a dielectric with a negligible tempera- 
7o turc coefficient of capacitance. 
4. The device as set forth in claire 1 in which 
the extended linear layer is in the form of a 
spiral and in which said base contains a hole at 
the inner part oï the spiral, conducting means 
75 extending from the inner part of the spiral 
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through the hole fo the opposite side of said in- 
sulating base. 
5. The device as set forth in claim ï in which 
the layers oï conducting material comprise coat- 
ing oï silver. 
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